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PURPOSE OF THE STUDY 

The purpose of t h i s  model study was t o  (a )  insure t h a t  t he  
r a d i a l  gates as i n i t i a l l y  i n s t a l l ed  would continue t o  operate satis- 
f a c t o r i l y  f o r  reservoir  elevations up t o  4275.0 where they are  
automatically drawn up out of the  stream, (b) determine the  portions 
of the  spillway and c r e s t  which could be retained without change, 
and ( c )  ca l ib ra te  and t e s t  f o r  proper hydraulic operation of the  new 
control  s t ructure  for  the  service spillway. 

CONCLUSIONS 

1. The nine 16-foot-high rectangular openings between the  
but t resses  as shown on Figure 11 w i l l  pass t h e  design flood of 56,000 
c f s  when the  reservoir  water surface elevation i s  14297.0. 

2. The ex is t ing  r ad i a l  gates w i l l  operate s a t i s f ac to r i l y  fo r  
control  f o r  any reservoir  water surface up t o  elevation 4275.0. 

3 .  No adverse pressure conditions w i l l  be encountered on the  
ex is t ing  spillway surface downstream from the  gate sea t ,  Station 2+92.67. 
This portion of t he  spillway may be retained without shape change. 

4. Unsatisfactory operation would r e s u l t  i f  the gates were 
used t o  regulate the flow and the  reservoir  water surface contacted the  
bottom of the  cur ta in  w a l l  o r  hood. Such a condition would cause t h e  
control  t o  s h i f t  back and fo r th  between the  gate and the  w a l l  
s e t t i n g  up a violent  surging t h a t  would endanger the s t ructure .  

5 .  There w i l l  be a marked reduction i n  the  tendency t o  scour t he  
s p o i l  bank which extends i n t o  t he  reservoir  from the lef t  approach t o  
t he  spillway. Before modification, t h i s  bank was subjected t o  ve loc i t i es  
of about 10 fps  f o r  a reservoir  elevation of 4275.2; wlth the  recoxmended 



would be about 6 f p s  (Figure 1 5 A  and B ) .  

6. An underdrain o u t l e t  hood placed on the  spil lway face i n  l i n e  
with t h e  center  of one of the  rectangular  control  o r i f i c e s ,  and with 
i t s  downstream face  a t  S ta t ion  3+10.0, would t d i e  advantage of t h e  
g r e a t e e t  reduction i n  pressure a t  the  underdrain o u t l e t  ( ~ i g u r e s  17 
and 18). 

RECOMMENDATIONS 

It  i s  recommended t h a t  t h e  present  operat ing procedure of 
con t ro l l ing  the  flow with t h e  radial. ga tes  only when t h e  reservoir  
i s  a t  o r  below elevat ion 4275.0 be continued. Unsat is fac tory  hydraulic 
operat ion,  a v io len t  surging between t h e  gate  and the  cur ta in  w a l l ,  
would r e s u l t  i f  t h e  gates  were permitted t o  control  with the rese rvo i r  
above t h i s  e levat ion.  

INTRODUCTION 

Alamogordo D m  on t h e  Pecos River i n  Mew Mexico ( ~ i g u r e  1) 
i s  a r o l l e d  e a r t h  s t ruc tu re  149 f e e t  high, 1,600 f e e t  long a t  t h e  c r e s t ,  
and 1,150 f e e t  th ick  a t  the  r iverbed.  The dam w a s  completed i n  
December 1937. Tne rese rvo i r  has t h e  dual purpose of f lood control  
and t o  provide storage t o  supplement the  Avalon and McMillen Reservoirs 
f o r  i r r i g a t i o n  of lands i n  t h e  Carlsbad Projec t .  The reservoir  capaci ty  
was 157,000 acre-fee t  a t  normal rese rvo i r  water surface,  e levat ion 4275.0' 
The spil lway was designed t o  pass 56,000 c f s  at  rese rvo i r  e levat ion 
4279.7 (maximum water surface)  where the  storage capaci ty  was 180,000 
acre-fee t .  Three r a d i a l  gates. control led  t h e  water surface up t o  
rese rvo i r  e levat ion 4275.0 ( ~ i g u r e  2 ) .  When the  rese rvo i r  exceeds 
e leva t ion  4275.0, t h e  ga t s s  automatical ly r a i s e  out  of t h e  flow. 

The recent  plans f o r  t h e  enlargement of Alarnogordo Dam 
included a gate s t r u c t u r e  headwall across  t h e  spillway at  the  upstreem 
end of t h e  p ie r s ,  and add i t iona l  e a r t h  embankment, which would allow 
an increased rese rvo i r  water surface t o  e levat ion 4297.0. These 
enlargements would provide an add i t iona l  87,500 ac re - fee t  of f lood 
s torage .  The hydraulic considerat ions reqci red  t h a t .  ( a )  the  gates  
i n  t h e i r  present  s e t t i c g  and without major change be used s a t i s f a c t o r i l y  
f o r  i r r i g a t i o n  re leases  when t h e  reservoir  was at o r  below elevat ion 
4275.0, and (b )  t h e  new s t r u c t u r e  and spil lway should be capable of 
handling a discharge of about 56,000 c f s  a t  r e se rvo i r  e levat ion 4297.0. 

Model s tud ies  were made t o  assure  t h e  proper hydraulic 
operat ion of the  new s t ruc tu re  both with and without gate  control ,  and 



LO a id  i n  the  preparation of a discharge chart  f o r  f lood routing and 
i r r i g a t i o n  re leases .  

THE MODEL 

A study of the  drawings of the  prototype s t ructure  indicated 
Ihnt  the reproduction of one bay i n  the  model would be adequate since 
: IC o:?eration of the  spillway chute was not a pa r t  of the  study. A 
:,odcl, b u i l t  t o  a scale of 1:36, was su f f i c i en t ly  large t o  permit 
r~?cu ra t e  cal ibrat ion and determination of other hydraulic charac te r i s t i cs  
.,E t h e  system. The headbox was 13 f e e t  wide and 12  f e e t  long. Water 
,,,IS furnished t o  the  model through t h e  laboratory venturi  meters 
irhcre accurate discharge measurements down t o  0.4 c f s  (3,100 cfs  
!:rototme) could be made. The one-bay-wide section of t he  entrance and 
s.;l:!il.lway chute f loor  was reproduced fo r  a prototype distance of 106 
l.'c:ut; upstream and 137 f e e t  downstream from the  gate ( ~ i g u r e  3 ) .  A 
curtion of the  f loor  representing 86-1/4 f e e t  upstream and 57-3/4 f ee t  
;ownstream from the gate was of sheet metal fo r  ease of removal and 
,-eplacement. The i n i t i a l  hood w a s  a l so  of sheet metal. The remainder 
of' the  model was of marine plywood with t he  p ie rs  of t rea ted  sugar pine. 

For t he  cal ibrat ion of the  center bay, and the  development of 
the  pert inent features  of the  enlargement, two pa ra l l e l  ve r t i ca l  walls  
werc extended upstream from the two p i e r s  bounding the  center bay, with 
t h e  upstream ends of the  w a l l s  curved out i n to . t he  reservoir  t o  assure 
] tara l le l  flow i n t o  the  t e s t  section ( ~ i g u r e  4A and B) .  The r a d i a l  
;;ate was adjusted by hand and wedged i n t o  place. A point  gage near 
%he  center of t he  headbox was used f o r  reservoir  elevation measurements. 
Fiezometers i n  t he  spillway f l oo r  and i n  the  hoods and drains  were 
used t o  determine the  pressure head at various c r i t i c a l  points on 
tt:c model. 

Preliminary Modifications 

The preliminary design included a headwall extending 19  f e e t  
above the  upstream end of t h e  p ie rs ,  8 but t resses  18 inches thick and 
17.67 f ee t  on centers pa ra l l e l - t o  the  spillway center l i n e  and reaching 
upstream 60 f e e t  from the  headwall, and a new f loor  0.21 foot  higher 
than the  o r ig ina l  spillway c r e s t  and extending upstream from the o ld  
c r e s t  fo r  58.5 f ee t .  The sloping upstream edge of t he  but t resses  
supported a hood extending upstream from the  headwall t o  a posi t ion 
where the lowest point of t h e  hood was  12.5 f e e t  above t h e  f loor .  
The or ig ina l  p i e r s  and r ad i a l  gates were not changed ( ~ i g u r e  3). 



The uncontrolled flowathrou@, the system was smooth a t  a l l  
reservoir  elevations ( ~ i g u r e  CIA), and t'he discharge a t  maximum reservoir  
(e levat ion 4297.0) was 53,500 c f s  (Figure 5 ) .  However, when the  r a d i a l  
ga te  was used fo r  control, the  operation was unsatisfactory for  a l l  ' 

reservoir  l eve l s  above the  lower point of the  hood, elevation 4266.71. 
The surging action between the  gate and the hood was so violent  t h a t  
wa.ter topped the  p ie rs  adjacent t o  t he  gete and waves traveled upstream 
from the hood in to  the  forebay (Figure 6 ~ ) .  

Raof'ed Passsges 

Level roofs were i n s t a l l ed  under t'he hood s t a r t i n g  a t  the  
1,p:;trzarn edge of the  hood a t  elevation 4266.71 and extending downstream 
:'or 15,  25.9, 33.4, and 39 f e e t  (Figure 7 ~ ) .  Flow w a s  unsat isfactory 
-,ri'ih the  t'nree shor ter  lengths because of the  same type of objectionable 
surging action as t h a t  encountered with the  sloping hood ( ~ i g u r e  8 ~ ) .  
Aalith the  39-foot-long roof,  which reached t o  within 2.4 f e e t  of the  
face of the  r a d i a l  gate,  the  flow was sa t i s fac tory  when controlled by 
' he  gate (Figure 8 ~ ) ;  however, the  designers considered the roof t o  
be inprac t ica l  f o r  prototype i n s t a l l a t i o n  because construction would 
ae very d i f f i c u l t .  

A wave suppressing cur ta in  wall w a s  i n s t a l l ed  against  the  
aowrlsiream end of t'ne but t resses ,  extending from the  headwall down t o  
w i t h i n  14 f e e t  of the  f loor  (Figure 7 ~ ) .  When the flow was gate- 
controlled,  t he  operation with the  cur ta in  w a l l  was no b e t t e r  than 
t h a t  without it. Violent surging occurred between the  w a l l  and the  
htiod and downstream between the  w a l l  and t he  gate. 

The d i f f i c u l t y  apparently originated with the  hood, therefore,  
it WHS removed from Lhe model. 

Orifices 

Since t he  but t resses  were necessary t o  sup2ort the  headwall, 
t: new s e t  was made ( ~ i g u r e  9 ~ )  t o  replace the  old ones which were 
rcrnc~vea with the  discarded hood. A curta in  w a l l  was i n s t a l l ed  at  the 
ciovnstream end of the  but t resses  extending from the headwall down t o  
t?l~:vation 4266.71 (Figure 9 ~ ) .  For f ree  flow, t h i s  design operated 
very xrell; but when the gate controlled the  flow and the  reservoir  
vac above elevation 4267, the  water surged back and fo r th  upstream from 
tile gate.  Fron observation of the  action of the  water i n  the  preliminary 
desLgn, and t h i s  design with the  cur ta in  w a l l ,  it w a s  evident t h a t  the  
top of the  flaw passage should be at  elevation 4275, or  zbove, so t h a t  



gate, but would not osc i l la te  betwee.%the two, 

Figure 9 shows various plans which were intended t o  r e s t r i c t  
the discharge t o  approximately 56,000 c f s  f o r  reservoir elevation 4297.0 
and have the top of the opening no lower than elevation 4275. Thcae 
designs were model-tested t o  determine the flow characteristics when 
the discharge was gate-controlled, 

To pass the maximum discharge of 56,000 cf 8, the open area 
should be roughly 200 square f e e t  fo r  each of 9 openings, assuming 
one opening between adjacent buttresses. The design shown i n  
Figures 9C and 10A consisted of rectangular or i f ices  9.35 fee t  wide, 
20.79 fee t  high, and 17.67 fee t  on centers. For small discharges, 
wi th  the gate controlling the reservoir t o  elevation 4275.0, the flow 
was good throughout the system. For larger gate openings, the or i f ices  
pa r t i a l ly  controlled the flow an2 a rough water surface resulted from 
the water surging in to  the area behind the part i t ions separating the 
orif ices .  For uncontrolled flow a t  high reservoir elevations, huge 
f i n s  of water issued from the orifices,  resulting i n  unacceptably 
rough flow conditions i n  the vicini ty of the gate and gate counter- 
balance s ( ~ i g u r e  1 0 ~ ) .  

Figure 9D shows 3 trapezoidal or if ices  per bay with the top 
of each the f u l l  width (16.17 f e e t )  between buttresses and 3.35 f e e t  
wide at the floor.  The flow was acceptable f o r  a l l  gate-controlled 
discharges; however, the uncontrolled flow at  high reservoir elevations 
was very rough i n  the v ic in i ty  of the gate and coun.terbalances. 

A control section, as shown i n  Figure gE, consisted of 3 . 

trapezoidal or i f ices  per bay f u l l  width betveen the buttresses at the 
bottom and 3.35 fee t  wide at elevation 4275. The gate-controlled flow 
with th i s  design w a s  satisfactory. The uncontrolled flow w a s  unsatis- 
factory for  all reservoir elevations above 4275 because of exces~ively  
rough water i n  the v ic in i ty  of the gate and gate counterbalances. 

A "T" shaped opening 16.17 f e e t  wide between elevations 
4275.0 and 4267.9, and 6.1 f e e t  wide f o r  the remaining 13.69 f e e t  
down t o  the floor (elevation 4254.21) is shown i n  Figure 9F. The 
gate-controlled flows were very good with t h i s  design; however, fo r  
f ree  discharge, the flow was rough, although acceptable, i n  the 
v ic in i ty  of the gate. 

The or i f ices  shown i n  Figure gG have the same dimensions as 
those i n  the previous t e s t ,  but with the widest portion at the bottom. 
Wee flow through these openings was so violently rough tha t  t e s t s  
were discontinued on t h i s  arrangement. 



between piers  should not be separated by par t i t ions  wider than the 
buttresses.  The bottom of the  curtain w a l l  could not extend below 
elevation 4275 as determined by the preliminary t e s t s .  The area of 
the openings was determined by the f r ee  discharge requirement--56,000 cfs  
at reservoir  elevation 4297.0. The next log ica l  s tep i n  constr ic t ing 
the flow area was t o  place a s i l l  across the  approach channel beneath 
the cur ta in  w a l l .  

I 

Recommended Design 

To provide the proper flow area, a s i l l  was placed across the 
channel d i r ec t ly  under the  cur ta in  w a l l  a t  Station 2+69.00, with i t s  
top at elevation 4261.35 ( ~ l g u r e  9 ~ ) .  The but t resses  upstream from 
the center l i ne s  of each pier  were extended downstream -t;o the p i e r  
nose. The general flow with t h i s  design was very good f o r  all reservoir  
elevations whether gate-controlled o r  f r e e  flow through the or i f ices .  
The only adverse condition consisted of high, t h i n  f i n s  of water 
which s ta r ted  at the p i e r  nose, clung t o  the w a l l s  of the p ie rs  f o r  
about 40 feet ,  and were about 8-1/2 f e e t  above mean water l e v e l  at 
the highest point. These objectiona2le f i n s  were eliminated by 
placing an 8-foot-wide sec t ion . in  the but t resses  upstrees from each 
pier,  causing the j e t  t o  contract and flow smoothly past  the pier.  

A new control  passage 44.61 f e e t  wide and with the cur ta in  
w a l l  down t o  elevation 4275.00 and the s i l l  up t o  elevation 4260.75, 
was in s t a l l ed  i n  the model f o r  cal ibrat ion and pressure t e s t s .  The 
resu l t s  of these studies indicated t h a t  the deeign was sound. The 
flow was good f o r  a l l  conditions of discharge, and the pressures on 
the spillway were posit ive i n  all cases. 

The many problems r e l a t i ng  t o  the  s t a b i l i t y  of the  new 
structure,  the minimum revisions necessary so  tha t  the  exis t ing 
prototype s t ructure  could accommodate the new ins ta l la t ion ,  and the 
hydraulic character is t ics  of the design, were discussed i n  conference 
with the  design persmnel.  k design agreeable t o  all concerned 
was prepared, b u i l t  t o  scale, and tes ted f o r  both tbe center bay and 
one side bay ( ~ i ~ u r e s  11, 12A, and 14). It was deemed unnecessary 
t o  tes t  the r i gh t  bay since it w a s  suf f ic ien t ly  similar t o  the  l e f t  
bay tha t  operation of the two should be ident ical .  T h i s  design is 
referred t o  here as the recommended design. 

Flow Conditions--Recommended Design 

Center bay. The flow through the center bay was good for all 
reservoir  elevations and gate positions (~igures 12B and 13~). 



.I 

f o r  all reservoir  elevations up t o  422'75.0. 

Free flow through the  l e f t  bay was good up t o  about reservoir  
elevation 4287; at this point, a vortex formed i n  the area between the  
l e f t  bu t t ress  and the warped entrance w a l l .  This vortex pers is ted as 
the  reservoir  ra ised t o  elevation 4297 and was most pronounced a t  
about elevation 4268.5 ( ~ i ~ u r e  1 3 ~ ) .  Although there would be a 
tendency f o r  the  vortex t o  form i n  the  prototype, it wass believed t h a t  
it would not be dangerous t o  the s t ructure  nor cause adverse flok* 
conditions downstream. 

In  the  or ig ina l  prototype i n s t a l l a t i on ,  a flood of 42,000 cf s 
(1942) caused excessive scour t o  the spo i l  bank ups t rem from the l e f t  
entrance w a l l .  The reservoir  elevation f o r  t h i s  discharge was about 
4275.2 Kith a veloci ty  of about 10 fp s  at the  upstream end of the  s p o i l  
bank. With the recommended design, the  f r e e  disch'arge f o r  this e&vstion 
w i l l  be 27,000 cfs, the approach ve loc i t i es  will be, much lower, about 
6.4 fps, and the  tendency t o  scour w i l l  be great ly  reduced. These 
two conditions a r e  shown by Figure 1 5 A  and B. 

Discharge --Recommended Design 

During calibration,  the  guide w a l l s  t o  the  center bay were 
p a r a l l e l  and extended 100 f e e t  (prototype) i n t o  the  reservoir ,  then 
continued on a 36-foot radius t o  make a smooth approach and p a r a l l e l  
flow i n t o  the  o r i f i c e s  and gate area  ( ~ i g u r e  l a ) .  The approach t o  
the  l e f t  bay consisted of the  same guide wall on the  r i g h t  as f o r  the  
center bay, and with the prototype warped w a l l  and spo i l  bank of the 
l e f t  approach area  ( ~ i g u r e  14A and B ) .  

Calibration w a s  made f o r  gate-controlled f l ox  f o r  reservoir  
elevations between the top of the  cross s i l l ,  e levat ion 4259.0, and 
the bottom of t he  cur ta in  w a l l ,  e levat ion 4275.0, and f o r  f r e e  flow f o r  
reservoir  eleva,tions between 4259.0 and 4297.0. Figure 16 shows the 
r e su l t s  of these t e s t s .  

Since the top of the  cross s i l l  i s  5 f e e t  above the  e levat ion 
of the  gate sea';s, there  i s  a range of reservoir  elevations and gate 
openings where the  gates w i l l  back water up against  the  downstream face 
of the  s i l l ,  but the E d 1 1  w i l l  continue t o  control  the  discharge. For 
example, if the  reservoir  water surfacewas at  e levat ion 4261.0, the 
f r e e  flow discharge would be 1,400 cfs,  and, although the  gate would 
be i n  the  stream f o r  gate openings between 9 inches and 1 foot ,  the  
discharge would not change. For t h i s  reservoir  elevation, the gates would 
control  the  flow a t  openings smaller than 9 inches. 

7 



control  the flow-if they are  i n  the  stream. For example, f r ee  discharge 
for  reservoir  elevation 4271.8 i s  19,200 c fs ,  end the  f ree  water depth 
a t  the point of contact for  the  gates i s  7 f e e t .  I f  the gates are 
lowered t o  touch the stream and thus control  t he  flow (7.0-foot gate 
oyening) thc discharge w i l l  be reduced t o  16,500 cfs .  The gate may 
then be ra ised and w i l l  continue t o  control  the  discharge up t o  a 
gate o ~ e n i n g  of 8.75 f ee t  and a discharge of 18,600 c f s .  If the  gatea 
are ra i sed  fur ther ,  tine stream at  the  gate w i l l  drop t o  7 f e e t  deep; 
the o r i f i ce s  w i l l  control  the  flow, and the  discharge w i l l  again be 
13,200 C ~ S .  

These conditions must be taken i n t o  account when determining 
the quanti ty of water being released through the  spillway. 

Pressure Conditions--Recommended Design 

The pressures on the  s i l l  below t h e  headwall and on the  
parabolic f loor  of t he  or ig ina l  spillway were measured by means of 
piezometers i n s t a l l ed  during construction of the  model. With t he  
maximum discharge of 56,000 cf s, the  s i l l  pressures reached a minimum 
of about 2 f e e t  above atmospheric ( ~ i g u r e  17) .  Although t h i s  i s  about 
12 f e e t  l e s s  than the  water depth above the  sil l ,  it i s  i n  the  sa fe  
range and should cause no concern. 

For maximum discharge, t he  pressures on t he  spillway f loor ,  
,just downstream from the s i l l ,  were qui te  high, nearly equal t o  the  t o t a l  
head. Below the  s i l l ,  t he  pressuye decreased gradually t o  a minimum 
of posi t ive  2-112 f e e t  a t  Stat ion 3+07.0, and then increased t o  s l i g h t l y  
higher than the water surface f a r the r  dornstreem ( ~ i g u r e  17 ) .  The 
pressures a r e  considered safe f o r  any operating condition. 

Uncierdrain Outlet  Eoods 

~ Two d i f fe ren t  ou t le t  hoods, one adjacent t o  a p ie r  and the  
other i n  the  open chute between the  p i e r s ,  were suggested f o r  the  
underdrains which drain  water from under t he  s lab upstream from the  
gates onto the  spillway face ( ~ i g u r e  18). The model t e s t s  were 
concerned with the  determination of the  s t a t i on  of minimum pressure 
on the  spillway face and a measurement of t h e  przssure on t he  down- 
stream face of the underdrain hood. From t h e  spillway pressure curve 
(Figure 17) it was determined t h a t  the  underdrain ou t l e t  opening should 
be located about Sta t ion 3+10.0 f o r  optimum pressure conditions and t h a t  
a f l a p  o r  check gate would not be necessary t o  prevent backflow i n t o  
the  underdrain piping. O f  the  two drain  hoods, the  one located i n  
the  open chute produced a s l i g h t l y  lower pressure on the  downstream 
face; however, the  one located adjacent t o  t hz  p ie r  was used, since 
it would a l so  operate s a t i s f a c t o r i l y  and would be simpler t o  construct 
i n  t h i s  par t icular  i n s t a l l a t i on .  
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A Reservoir elevation 4270.4 
Discharge = 8400 cis (one bay) 
Gate out of the stream 

B Reservoir elevation 427 
Discharge = 8400 cfs (one bay) controlled 
by Gate kened 123 feet. 

ALAMOGORDO DAM 

Preliminary design - center bay 



B - C U R T A I N  WALL 
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SPILLWAY MODIFICATIONS 

R O O F E D  F L O W  P A S S A G E S  
A N D  C U R T A I N  W A L L S  

MODEL S C A L E  - 1 : 36 



A Roof of flow passage under hood 2 5 . 9  feet long 

B Roof of flow passage under hood 3 9 . 0  feet long 
ALAMOGORDO DAM - Center bay 
Reservoir elevation 4275.0 
Discharge - 8400 cfs (one bay) controlled 
by Gate opened 123 feet. 



REPORT H V O  416 

b.,. - . " .--  - . . .  ', j 16' . - . - . - - - - - . . . -.J ,' 
I 8 1  

!!?re T n r  aotlec4 ccnel; c r e  square 
.?c4aea and l  96' t h x k  

1 
i 

- -  .I.-. I 

P L A N  

. ...- Z l e -  (.- ..- 
.._+ 

" - - - - - - - - -  530 '  -..-.-----a,- 
! 

'-3uttresses 4 , 

< ,  

END VIEW ' '. c .L. -;> 

.-' 
, -&-.2 *' ' , * ELEVATION 

A-1x5.  -'\'[3CZ,..T:. ~+:ITHOUT HOOD 
^ I_  -.-. - \ 

'r 

. - E l  4 2 7 5 0  
-I. 

,-El 4266 71 - C 

8 -CURTAIN  WALL C-SUPPRESSED ORIFICES 

,-El 4275  0 - 2 

0 -TRbPEZOIDAL  ORIFICE E 

i 
WIDE TOP WIDE BOTTOM 

I 
*-El  4 2 7 5  0 

- L 
-cEl 4267 .9  

I 
F - "T"  OPENING G - " T "  OPENING 

WIDE TOP WIDE BOTTOM 1 

H -CURTAIN WALL AND SILL 

CARLSBAD PROJECT - NEW MEXICO 

A L A M O G O R D O  D A M  E N L A R G E M E N T  
SPILLWAY MODIFICATIONS 

V A R I O U S  D E S I G N S  F O R  
R E S T R I C T I N G  T H E  FLOW 

M O D E L  S C A L E  - 1 : 36 







A ~ o o l d & ~  downstream at the entrance 
from the r e s e ~ o i r  area. 

B Reservoir elevation 4275.0 
Discharge - 6{ 650 c b  (one bay) 
Gate raised 7s feet 

ALAMOGORDO DAM 



FIGURE 13 
REPORT HYD 416 

Center bay - Reservoir elevation 429'7.1 
Discharge - 18,750 cis (one bay) 

B Left bay - Reservoir elevation 4288.5 
Discharge 15,680 c f ~  (left bay only) 

ALAMOaOiRDO DAM 

Recommended design 





F'IGURE 15 
REPORT HYD 416 

A Prototype - original inatallation 
View towards left approach wing wall 
Reservoir elevation 4275.2 
Discharge - 42000 cfs  

B Recommended design - 1 :36 scale  model 
Same view as prototype 
Reservoir elevation 4276.3 
Discharge - 29,700 cfs  (total) 

ALAMOGORDO DAM 

Left approach wali- 
Original prototype - recommended model 



D I S C H A R G E  C U R V E  
R E C O M M E N D E D  D E S I G N  

M O D E L  S C A L E  - l : 36 
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